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Introduction
In the Netherlands, an estimated 600 000 people sustain 
ankle injuries each year (Goudswaard et al 2000) and half 
of these occur during sport. In the USA there are 23 000 
ankle injuries each day and in the UK there are 5000 
(Kannus and Renstrom 1991). The second Dutch national 
survey of general practice (conducted by the Netherlands 
Institute for Health Services Research, NIVEL) showed 
that general practitioners in the Netherlands see 210 000 
ankle injuries each year, ie, an incidence of 13 per 1000 
patients per year (Goudswaard et al 2000, van der Linden et 
al 2004). The most recent data available shows that in 1995 
about 25% of the patients with an ankle injury were referred 
to a physiotherapist (van der Wees et al 2006).
The ‘Acute Ankle Injury’ clinical guideline of the Royal 
Dutch Society of Physiotherapists proposes the use of an 
ankle function score (van der Wees et al 2006). The ankle 
function score was developed by de Bie and colleagues 
(1997) and was adapted for ankle injuries from the Lysholm 
score for knee injury (Lysholm and Gillquist 1982). It allows 
for a distinction between mild and severe injuries. Patients 
with a baseline ankle function score > 40 out of 100 are 
described as having a mild injury, while those with a score 
≤ 40 are described as having a severe injury. De Bie and 
colleagues (1997) report that patients with a mild injury are 
able to perform normal activities of daily living two weeks 
after injury. Sensitivity and specificity for recovery at two 
weeks after injury were 97% and 100% respectively. Thus, 
the distinction between a mild and a severe injury, based on 
the ankle function score, should enable physiotherapists to 
predict short-term recovery.
The guideline also states that patients with a mild injury 
(baseline ankle function score > 40) do not need specific 
physiotherapy intervention whereas patients with severe 
injuries (baseline ankle function score ≤ 40) do. However, 
several investigators have shown that physiotherapy 
intervention does not lead to an improvement in recovery 
or a reduction in instability or the incidence of re-injury 
compared with conventional intervention (Eiff et al 1994, 
Konradsen et al 1991, Nilsson 1983, Oostendorp 1987, van 
Rijn et al 2007). Furthermore, we have previously shown in 
an exploratory subgroup analysis that classifying patients by 
injury does not lead to a difference in outcome (van Rijn et 
al 2007). Nevertheless, no study has evaluated the efficacy 
of physiotherapy intervention in patients who are classified 
as having mild versus severe injuries as determined by the 
ankle function score.
De Bie et al (1997) reported that patients who obtain more 
than 75 points on the ankle function score are considered 
to be recovered. van der Wees et al (2007), investigating 
adherence to the ‘Acute Ankle Injury’ guideline, reported 
that the ankle function score can distinguish between mild 
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and severe injuries. However, it remains unclear whether 
the ankle function score predicts recovery over time.
Therefore, the specific research questions for this study 
were:
Do patients with a severe injury (baseline ankle 1. 
function score ≤ 40) do less well in the short-term 
than patients with a mild injury (score > 40)?
Does physiotherapy intervention have more effect on 2. 
patients with a severe injury than a mild injury in the 
short- or long-term?
Is self-reported recovery related to ankle function 3. 
score over time?
Method
Design
Data collected in a randomised trial (van Rijn et al 2007) 
were used to perform a subgroup analysis. In this trial, 
participants with an acute lateral ankle sprain attending a 
general practice or a hospital emergency department were 
allocated to an experimental group or a control group via 
concealed allocation. The experimental group received 
physiotherapy intervention (consisting of supervised 
exercises) as well as conventional intervention while the 
control group received conventional intervention alone. 
Outcomes were self-reported recovery, pain, instability 
(feeling of giving way), and incidence of re-sprain, so 
collection was unblinded. They were collected at baseline, 
4 weeks, 8 weeks, 3 months, and 1 year after injury. There 
were no statistically-significant differences between the 
groups for any outcome at any time.
Participants
Patients with a lateral ankle sprain were eligible for 
inclusion if they were aged between 18 and 60 years and 
their first visit to the physician was within 1 week of injury. 
They were excluded if they had a history of an injury to the 
same ankle during the previous two years, or if they had a 
fracture of the same ankle. Participants were divided into 
two subgroups according to baseline ankle function score 
(≤ 40 and > 40). The ankle function score (Table 1) consists 
of five categories: pain, instability, weight bearing, swelling, 
and gait pattern; each category is summed to a score out of 
100 where 0 represents the worst possible function and 100 
represents the best possible function (de Bie et al 1997).
Intervention
The experimental group received individually-tailored and 
progressed exercises, supervised by a physiotherapist using 
a standardised protocol of exercises, based on the guideline 
of the Royal Dutch Society of Physiotherapists (van der 
Wees et al 2006). This was in addition to conventional 
intervention delivered by a medical practitioner which 
included information about early ankle mobilisation, 
including advice for home exercises (for which they received 
written instructions) and early weight bearing. The control 
group received conventional intervention only.
Outcome measures
Outcomes were self-reported recovery, pain, instability 
(feeling of giving way), and incidence of re-sprain collected 
using a questionnaire. Recovery, pain and instability were 
measured on 10-point visual analogue scales; for recovery 
Table 1. Ankle function score where 0 represents the worst possible function and 100 represents the best possible function 
(de Bie et al 1997).
Category Item Score
Pain None
During sports
During running on non-level surface
During running on level surface
During walking on non-level surface
During walking on level surface
While carrying load
Constant pain
35
30
25
20
15
10
5
0
Instability None
Sometimes during sports (less than once a day)
Frequently during sports (daily)
Sometimes during ADL (less than once a day)
Frequently during ADL (daily)
Every step
25
20
15
10
5
0
Weight bearing Jumping
Standing on toes of injures leg
Standing on injured leg
Standing on two legs
None
20
15
10
5
0
Swelling None
Light
Mild
Severe
10
6
3
0
Gait pattern Running
Normal gait
Mild limp
Severe limp
10
6
3
0
Australian Journal of Physiotherapy 2009  Vol. 55  –   © Australian Physiotherapy Association 2009 109
van Rijn et al: Exercise for acute ankle sprain
0 represented no recovery and 10 full recovery, for pain 
0 represented no pain and 10 intolerable pain, and for 
instability 0 represented never experiencing a feeling of 
giving way and 10 a continuous feeling of giving way.
Data analysis
Mean (SD) or number (%) were calculated for patient 
characteristics at baseline and outcome measures at all 
time points for the experimental and control groups divided 
into the two subgroups (ankle function score ≤ 40 and > 
40). To reduce bias and improve efficiency, missing values 
were multiply imputed (Rubin 1987). We generated five 
imputed datasets using chained equations in the R routine 
of Multivariate Imputation by Chained Equations (van 
Buuren et al 1999).
To answer the question ‘Do patients with a baseline ankle 
function score ≤ 40 do less well in the short-term than 
patients with a score > 40?’ the mean difference (95% CI) 
between subgroups at 4 weeks and 8 weeks for all outcomes 
were calculated.
To answer the question ‘Does physiotherapy intervention 
have a different effect on patients with a baseline ankle 
function score ≤ 40 than a score > 40?’, the mean difference 
or odds ratio (95% CI) between the experimental and 
control groups between subgroups (ankle function score ≤ 
40 and > 40) for all outcomes in the short-term (8 weeks) 
and the long-term (12 months) were calculated (Brookes et 
al 2004).
To answer the question ‘Is self-reported recovery related to 
ankle function score over time?’, we calculated the Pearson’s 
correlation coefficient (r) between ankle function score and 
self-reported recovery at all time points. In addition, we 
calculated sensitivity and specificity of the ankle function 
score, when full recovery was defined as 10 out of 10.
Results
Flow of participants through the study
A total of 102 patients participated in this study. At 
baseline, 61 participants (60%) completed the ankle 
function score. However, 7 participants (7%) did not fill in 
the ankle function score at all, and 11 (11%) failed to fill 
in one category, 12 (12%) failed to fill in two categories, 7 
(7%) failed to fill in three categories, and 4 (4%) failed to 
fill in four categories. At baseline, 56 patients (55%) had a 
baseline ankle function score ≤ 40 and 46 patients (45%) 
had a baseline ankle function score > 40. Table 2 shows the 
baseline characteristics of the participants.
Table 2. Baseline characteristics of participants.
Characteristic AFS ≤ 40
(n = 56)
AFS > 40
(n = 46)
Exp
(n = 28)
Con
(n = 28)
Exp
(n = 21)
Con
(n = 25)
Age (yr), mean (SD) 39.3 (12.7) 38.8 (13.3) 34.0 (10.4) 35.0 (10.0)
BMI (kg/m2), mean (SD) 25 (4) 26 (4) 25 (4) 25 (4)
Gender, number (%)
 female
 male
14 (50)
14 (50)
12 (43)
16 (57)
7 (33)
14 (67)
11 (44)
14 (56)
Injury grade, n (%)
 I, mild
 II, moderate
 III, severe
 unknown
11 (39)
14 (50)
3 (11)
0 (0)
13 (46)
8 (29)
1 (4)
6 (21)
9 (43)
10 (48)
0 (0)
2 (9)
10 (40)
9 (36)
0 (0)
6 (24)
Earlier injury, n (%)
 no earlier injury
 earlier injury
 unknown
10 (36)
17 (61)
1 (3)
14 (50)
11 (39)
3 (11)
12 (57)
8 (38)
1 (5)
16 (64)
7 (28)
2 (8)
Setting, n (%)
 general practitioner
 emergency department
21 (75)
7 (25)
18 (64)
10 (36)
10 (48)
11 (52)
15 (60)
10 (40)
Pain (VAS 0 to 10), mean (SD)
 at rest
 walking flat
 walking rough
3.0 (2.1)
5.1 (2.5)
7.1 (2.2)
2.0 (2.0)
4.7 (2.8)
7.2 (2.4)
1.4 (2.0)
2.3 (2.7)
5.3 (2.5)
1.1 (1.1)
2.2 (2.2)
4.3 (2.6)
Instability (VAS 0 to 10), mean (SD)
 walking flat
 walking rough
3.5 (2.4)
5.9 (2.3)
3.9 (2.7)
6.0 (2.8)
1.6 (2.1)
4.2 (2.1)
1.4 (2.0)
3.5 (2.9)
AFS = ankle function score, VAS = visual analogue scale, Exp = experimental group, Con = control group
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Short-term outcome by subgroup
Table 3 presents self-reported recovery, pain, instability 
and incidence of re-sprain in the short-term (4 and 8 weeks) 
for the two subgroups. Of the seven outcomes measured 
at 4 weeks, there was a statistically significant difference 
in three outcomes in favour of participants with a baseline 
ankle function score > 40. At 4 weeks, participants with a 
baseline ankle function score ≤ 40 had 1.1 out of 10 (95% CI 
0.1 to 2.0) more pain walking on the flat, 1.7 out of 10 (95% 
CI 0.5 to 2.9) more pain walking over rough ground, 1.8 
out of 10 (95% CI 0.6 to 2.9) more instability when walking 
over rough ground than participants with a baseline ankle 
function score > 40. At 8 weeks, there were no statistically-
significant differences between the subgroups for any of the 
seven outcomes.
Effect of intervention between subgroups
Table 4 presents self-reported recovery, pain, instability, 
and incidence of re-sprain in the short-term (8 weeks) and in 
the long-term (12 months) for the experimental and control 
groups of the two subgroups. There was no statistically-
significant difference between the experimental and control 
groups between subgroups in the short-term or the long-
term. At 8 weeks, the experimental group of the subgroup 
of participants with a baseline ankle function score ≤ 40 
had 1.4 out of 10 (95% CI 0.1 to 2.6) less pain walking 
over rough ground, 1.1 out of 10 (95% CI 0.4 to 1.8) less 
instability walking on the flat, 1.2 out of 10 (95% CI 0.2 to 
2.2) less instability when walking over rough ground, than 
the control group of the same subgroup with effect sizes of 
0.62 (95% CI 0.05 to 1.18), 0.82 (95% CI 0.31 to 1.33), and 
0.61 (95% CI 0.08 to 1.14) respectively.
Relation between recovery and ankle  
function score
Figure 1 shows the relation between self-reported recovery 
and the ankle function score over time. Recovery was 
correlated with ankle function score at 4 weeks (r = 0.48, p < 
0.01), at 8 weeks (r = 0.66, p < 0.01), at 3 months (r = 0.67, p 
< 0.01), and at 12 months (r = 0.79, p < 0.01). When 10 out of 
10 was used to define full recovery, sensitivity ranged from 
98–100%, indicating that almost all participants reporting 
10 out of 10 for recovery had an ankle function score > 
75. Specificity ranged from 31% to 74%, indicating that a 
substantial number of participants with an ankle function 
score > 75 did not report 10 out of 10 for recovery.
Discussion
This study has shown that patients with a severe injury do 
worse on some outcomes than those with a mild injury at 4 
weeks but not at 8 weeks. At 4 weeks, patients with a severe 
injury reported more pain when walking on the flat and 
over rough ground and more instability when walking over 
rough ground compared with patients with a mild injury but 
no difference in recovery. Furthermore, although the ankle 
function score is recommended to distinguish patients who 
need physiotherapy intervention from those who do not, our 
findings showed that the effect of physiotherapy intervention 
was no different for those with a mild compared with those 
with a severe injury, either in the short- or long-term. Finally, 
self-reported recovery was related to ankle function score at 
all points in time. However, although almost all participants 
reporting a full recovery had a high ankle function score, 
a substantial number of participants with a high ankle 
function score did not report a full recovery.
Table 3. Mean (SD) or number (%) for outcomes of subgroups and mean difference or odds ratio (95% CI) between 
subgroups.
Outcome Subgroups Difference between  
sub groups
AFS ≤ 40 
(n = 56)
AFS > 40 
(n = 46)
AFS ≤ 40 minus AFS > 40
Recovery (VAS 0 to 10), mean (SD) 4 wk 5.6 (2.4) 5.9 (2.8) –0.3 (–1.5 to 1.0)
8 wk 6.9 (2.1) 7.3 (2.6) –0.4 (–1.5 to 0.6)
Pain (VAS 0 to 10), mean (SD)
 at rest 4 wk 1.1 (1.6) 0.5 (1.1) 0.6 (–0.2 to 1.4)
8 wk 1.0 (2.0) 0.4 (1.2) 0.6 (–0.2 to 1.3)
 walking flat 4 wk 1.8 (2.2) 0.8 (1.3) 1.1 (0.1 to 2.0)
8 wk 0.9 (1.6) 0.4 (1.2) 0.6 (–0.1 to 1.3)
 walking rough 4 wk 3.9 (2.5) 2.2 (2.3) 1.7 (0.6 to 2.9)
8 wk 2.4 (2.2) 1.3 (1.9) 1.1 (–0.1 to 2.2)
Instability (VAS 0 to 10), mean (SD)
 walking flat 4 wk 1.5 (1.7) 0.7 (1.2) 0.8 (–0.3 to 1.9)
8 wk 0.9 (1.4) 0.6 (1.1) 0.3 (–0.3 to 0.9)
 walking rough 4 wk 3.8 (2.6) 2.0 (2.1) 1.8 (0.6 to 2.9)
8 wk 2.3 (1.9) 1.4 (1.8) 0.8 (–0.1 to 1.7)
Re-sprain, n (%) 4 wk 10 (18) 7(17) 0.90 (–3.88 to 5.67)
8 wk 16 (30) 9 (22) 0.61 (–0.45 to 1.68)
AFS = ankle function score, VAS = visual analogue scale
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In the present study, the distinction between mild and severe 
injuries was made by means of the ankle function score as 
described by the Royal Dutch Society of Physiotherapists 
in their ‘Acute Ankle Injury’ guideline. The guideline 
states that the ankle function score is determined by the 
physiotherapist. In the present study, however, the ankle 
function score was obtained from a questionnaire and is 
therefore self-reported by the patient. However, this is 
not likely to have had much impact on the results because 
exactly the same questions as the physiotherapist would 
have asked while determining the ankle function score were 
included in the questionnaire. In addition, even though not 
all categories of the ankle function score were completed, 
we used multiple imputation to account for the missing data 
since this is reported to be a reliable method to deal with 
missing values (Donders et al 2006).
The guideline, as well as de Bie and colleagues (1997), 
states that the ankle function score is an excellent predictor 
of outcome within 2 weeks. The results of our study 
support this statement to some extent. We found more pain 
and feeling of giving way in patients with a severe injury 
compared with those with a mild injury at 4 weeks, although 
this difference had disappeared by 8 weeks. There was no 
difference between subgroups in self-reported recovery at 4 
weeks, although this result might to some extent be distorted 
by the 17% of participants who incurred a re-sprain.
The guideline states that patients with an ankle function 
score ≤ 40 need physiotherapy intervention and those with 
an ankle function score > 40 do not. In the present study, 
we could not show a difference in effect of physiotherapy 
intervention between these subgroups. However, although 
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Figure 1. Scatter plots of the relation between self-reported recovery and the ankle function score at a) 4 weeks, b) 8 weeks, 
c) 3 months, and d) 12 months after admission to the study. The horizontal line indicates a function score of 75 above which 
full recovery is deemed to have occurred. sens = sensitivity, spec = specificity.
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the mean differences were small and non-significant 
statistically, they were in favour of more benefit for the 
subgroup with a severe injury. Given that the experimental 
group of the severe subgroup had less pain walking over 
rough ground and less giving way walking on the flat 
and over rough ground than the control group of the 
same subgroup in the short-term, a randomised trial of 
physiotherapy intervention in patients with a severe injury 
is warranted.
Participants in the control group of the subgroup with 
a mild injury reported less re-sprain at 8 weeks than the 
experimental group although this was not statistically 
significant. Since participants in the experimental group 
were more active earlier because of the nature of their 
intervention, they may have had a higher risk of re-spraining 
compared to those who received conventional intervention.
de Bie and colleagues considered recovery to have taken 
place with a score of more than 75 points out of 100 on the 
ankle function score (de Bie et al 1997). However, in the 
‘Acute Ankle Injury’ guideline this score is not introduced 
as an alternative outcome measure. In the present study, 
self-reported recovery predicted ankle function score and 
the strength of the prediction increased over time. However, 
if the ankle function score is to be useful in determining 
recovery from ankle injury, more responsiveness studies 
should be conducted, because we found that a substantial 
number of participants with a high ankle function score did 
not report a full recovery.
In conclusion, the results of this study only partially support 
the recommendations in the ‘Acute Ankle Injury’ guideline 
of the Royal Dutch Society of Physiotherapists. First, 
patients with a severe injury had only a few worse outcomes 
than those with a mild injury in the short-term. Second, the 
effect of physiotherapy intervention was not statistically 
different for those with a mild injury compared with a severe 
injury, either in the short- or long-term. However, given that 
the experimental group of the severe subgroup showed some 
benefits over the control group of the same subgroup in the 
short-term, a randomised trial of physiotherapy intervention 
in patients with a severe injury is warranted. Finally, self-
reported recovery predicted ankle function score and the 
strength of the prediction increased over time. n
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